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A SYSTEM AND METHOD OF COMMUNICATING OPERATING CAPABILITIES 

IN A TELECOMMUNICATION NETWORK 
FIELD OF INVENTION 

In general, the present invention relates to a system and method of 
5 communicating operating capabilities in a telecommunication network or networks 
In one aspect, the present invention relates to a method of negotiating 
operating capabilities between telecommunication subscribers, and more 
particularly relates to a method of enabling codec compatibility between a first 
mobile station in a public land mobile network (PLMN) and a network node either 
10 located in a fixed network or in a different PLMN or in the same PLMN, although, 
it is to be appreciated, however, that the invention is not limited to use in that 
application, only. 

In another aspect, this invention relates to a method of providing operating 
capabilities at a telecommunications network node, and more particularly relates 

15 to a method of providing operating capabilities at a telecommunications network 
node during a call set-up procedure between a mobile station in a mobile 
telecommunications network and a network element. 
BACKGROUND OF INVENTION 

In general, when a subscriber having a mobile station (MS) or terminal 

20 located within a first PLMN wishes to contact another subscriber having a mobile 
station or terminal located in a different PLMN, the first mentioned subscriber's 
MS must transmit to its sen/ing mobile switching centre (MSC) operating 
capabilities, such as, a codec or a list of codecs on which it can transmit 
information or messages. Negotiation must then be initiated, typically, over a 

25 fixed switched network, such as PSTN, or ISDN, IP or ATM with the other mobile 
station or terminal. Once operating capabilities are negotiated between the two 
mobile stations then the call may proceed using those capabilities. All of this 
negotiation requires a lot of signalling to take part between the originating mobile 
station and its serving MSC each time a call needs to be established. 

30 As mobile networks are becoming more and more advanced and requiring 

the transmission of greater amounts of data between nodes of the network or 
across other networks such as a PSTN or ISDN fixed network, this creates a 
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burdensome task for nodes within the networtc to process all the data. 
Furthermore, the signalling process takes place relatively slowly, It would 
therefore be desirable to remove extra data, where possible, especially between 
an MS and its serving MSG, in order to increase the speed of signalling and 
5 reduce the signalling load between the MS and MSC, especially for example, at 
call set-up. By reducing the amount of signalling data that needs to be 
transmitted between an originating mobile station and its serving MSG, the 
network resources could be more efficiently used. 

In one particular arrangement, developed by the present applicant, a 

10 Bearer Independent Call Control (BIGG) protocol is used for negotiating operating 
capabilities, and in particular codec negotiation. The 81 CC protocol is particularly 
suitable for third generation mobile networks, such as UMTS, wherein non-TDM 
transport technologies are used. However, the proposed BICC codec negotiation 
is not fully optimised for mobile environments. In particular, it is not optimised for 

15 fast selection of operating capabilities for mobile terminated calls when, for 
efficiency reasons, transcoders are placed in the edge of the core network at the 
GMSC. 

The present invention seeks to overcome or substantially ameliorate at 
least one of the disadvantages of the prior art. 
20 SUMMARY OF INVENTION 

In one aspect the present invention provides a method of communicating 
in a telecommunication system including at least one mobile station, the method 
including the step of providing operating capabilities of the mobile station at a 
node associated with the mobile station wherein the node is upstream in a 
25 communication path from the mobile station. 

In another aspect the present invention provides a telecommunication 
system including at least one mobile station and at least one node associated 
with the mobile station, the node including storage means for providing operating 
capabilities of the mobile station wherein the node is upstream in a 
30 communication path from the mobile station. 

In essence, the present invention stems from the realisation that mobile 
telecommunication network resources can be utilised with greater efficiency by 



maintaining mobile station attributes or operating capabilities at a network node 
associated with the mobile station. Preferably, the network node is a Visitor 
Location Register VLR. Additionally, the networi< node may be a Home Location 
Register HLR, a Mobile Switching Centre MSG or a Gateway Mobile Switching 
5 Centre GMSC. In particular, the invention may provide the creation of a list of 
operating capabilities at a network node upstream from the mobile station. 
Having done this, a comparison of this list with another list received from a 
remote telecommunication element to negotiate operating capabilities at a call set 
up is achieved without involving communication resources between the mobile 
10 station and the network node. 

In a further aspect, the present invention seeks to overcome or 
substantially ameliorate any of the abovementioned disadvantages by providing a 
method of negotiating operating capabilities between a mobile station and a 
network node whereby the amount of signalling required between the originating 
15 mobile station and its serving MSC is reduced- 

Accordingly, in this aspect, the present invention provides a method of 
negotiating operating capabilities between a mobile station in a mobile 
telecommunications network and a network node, wherein said mobile 
telecommunications network includes a storage means associated with a 
20 switching centre serving said mobile station; 

the method including the step of: 

transmitting a list of one or more operating capabilities from said mobile 
station to the switching centre for storage in said storage means as part of a non- 
call based signal. 

25 The method may further include the step of updating said storage means 

with another list of operating capabilities, such as codecs, for use by said mobile 
station when said mobile station moves from one location area to another location 
area by sending a message to said switching centre for subsequent storage in the 
storage means. The message may be a location update message or any existing 

30 or new message. 



4 



The network node may be located in a fixed network, such as PSTN or 
ISDN or in a mobile network, or it may be a mobile station located in another 
mobile telecommunications network. 

The one or more operating capabilities may be prioritised such that a list of 
5 preferred operating capabilities is supplied by the mobile station. Operating 
capabilities may include security algorithms, or codecs, in which case the storage 
means will receive the list of algorithms supported by the MS for subsequent 
storage. 

Thus, the signalling load is reduced between the MS and MSG at call set- 

10 up as the operating capabilities of the MS are already stored in the storage 
means associated with the switching centre and the MS does not need to transmit 
the operating capabilities each time it needs to establish a call. Furthermore, the 
MS does not need to receive the list of operating capabilities in the set-up 
message from the swrtching centre every time it receives a call. 

15 In yet another aspect, the present invention seeks to overcome or 

substantially ameliorate any of the abovementioned disadvantages by providing a 
method of making available the list of operating capabilities to be used between a 
mobile station and a network node during a call set-up procedure between the 
mobile station and the network node. Accordingly, in this aspect, the present 

20 invention provides a method of providing operating capabilities of a mobile station 
at a telecommunications network node to a telecommunications element during a 
call set-up procedure between the mobile station and said telecommunications 
element, and wherein said telecommunications element transmits to the 
telecommunications network node a list of operating capabilities of the 

25 telecommunications element as part of the call set-up procedure, the method 
including the steps of: 

transmitting a list of operating capabilities of said mobile station from a 
switching centre serving said mobile station to said telecommunication network 
node; 

30 providing said list of operating capabilities at said telecommunications 

network node; 
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such that on initiation of a communication from said network element to 
said mobile station, said telecommunications network node internally selects one 
or more operating capabilities common to both the mobile station and the network 
element. 

5 In this manner, the invention advantageously accelerates the selection of 

operating capabilities for mobile terminated calls wherein negotiation on the 
operating capabilities to be used between the mobile station and network node is 
no longer required at call set-up. 

The network element is preferably another mobile station, but may 

10 alternatively be a telecommunications terminal device or node. The list of 
operating capabilities of the mobile station may be transmitted to the network 
node in response to an information retrieval message sent from the network node 
to the switching centre. The list of operating capabilfties of said mobile station 
may have been previously stored in a storage means, such as a VLR, associated 

15 with the switching centre serving the mobile station. The telecommunications 
network node may be a node located in the same telecommunications network or 
PLMN as the mobile station. The telecommunications network node may be a 
node located in a fixed network which is traversed in establishing a call between 
the network element and the mobile station. Altematively the telecommunications 

20 network node may be a node of a different network to that where the mobile 
station is located and is preferably at the home network of the mobile station. 
The node, when located in one of the PLMNs is preferably a GMSC. The list of 
operating capabilities of both the network element and the mobile station may be 
prioritised in the sense that preferred operating capabilities, such as codecs, are 

25 specified, 

A list of operating capabilities of the network element may be stored at a 
network node serving the network of said network element. Preferably during the 
call set up frie list of operating capabilities of the network element is transmitted 
from the network node serving the network of the network element to the 
30 telecommunications network node. 

Thus, the selection of operating capabilities to be used is accelerated 
between the mobile station and the network element by the prior storage of the 
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list of operating capabilities in the telecommunications network node. Codec 
operating capability negotiation need not take place as part of the call set-up 
between the mobile station and network element as the particular operating 
capabilities, such as codecs to be used, can be automatically selected by the 
5 telecommunications network node. 

DESCRIPTION OF PREFERED EMBODIMENTS 

A preferred embodiment of the invention will be hereinafter described, by 
way of example only, with reference to the drawings wherein: 

Figure 1 is a schematic diagram of a telecommunication system used in 
1 0 accordance with the present invention; 

Figure 2 is a signalling diagram showing the signalling messages that are 
conducted between two mobile stations in the telecommunications system of 
Figure 1 in accordance with a first embodiment of the present invention. 

Figure 3 is a signalling diagram showing signalling messages that are 
15 passed between an originating mobile station and a destination mobile station 
using the telecommunications system of Figure 1 in accordance with a second 
embodiment of the present invention; 

Figure 4 is a signalling diagram of the second embodiment of the present 
invention, showing the messages signalled between a switching centre serving a 
20 destination mobile station and a telecommunications network node, being in this 
case a GMSC located in a home network of the destination mobile station. 

In general the present invention provides operating capabilities of a mobile 
station at a network node capable of storing the operating capabilities and 
thereafter negotiation of operating capabilities can proceed with a remote 
25 telecommunication element where negotiation does not need to take place 
between the mobile station and the node, which is upstream of the mobile station. 
When negotiating operating capabilities, a stored list is compared with the 
operating capabilities of the remote element, which can also be provided prior to 
a call set up and stored at a node upstream from the remote element. Preferably 
30 in the negotiation of operating capabilities, a selection is made based on 
operating capabilities common to both lists of operating capabilities stored at 
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each node. Preferably, the remote telecommunication element is another mobile 
station, a terminal device or a node. 
FIRST EMBODIMENT 

In Figure 1 there is shown a first mobile station MS 4 in a location area 6 
5 (LAI), of a first PLMN 2, which is controlled by base station controller B. The 
mobile switching centre 10 is in communication with each of the BSC 8 and a 
further BSC 9. The MSG 10 has an associated storage means in the form of a 
visitor location register (VLR) 12 in which is stored details of mobile subscribers 
and their mobile units that are temporarily located within its serving area, in this 

10 case LAI and LA2. A gateway MSG (GMSC) 14 provides an interface between 
other networks such as a PSTN or ISDN 16, A further storage means 16 in the 
form of a home location register (HLR) provides permanent storage of subscriber 
details and keeps continuous track of the location of a subscriber whether that 
subscriber is in a MSG service area or in a different PLMN. This information is 

15 used by the GMSC 14 when receiving a call from another network. The PLMN 2 
also has other MSGs such as MSG 20 with its own VLR 22 and whereby the MSG 
20 serves BSGs 24 and 26. 

When MS 4 wishes to contact a further mobile station 28 located in 
another PLMN 30 a set-up message will be transmitted from MS 4 to its serving 

20 MSG 10- Thereafter negotiation of operating capabilities,_such as codecs or 
security algorithms, takes place between the MSG 10 and the PLMN 30 and in 
particular an MSG 29 that is serving between MS 28. An initial address message 
(lAM) is used to signal between the MSG 10 and MSG 29 of PLMN 30. The 
negotiation continues to take place and when an operating capability has been 

25 agreed upon between the MS 28 and MS 4 to transmit the data, then such data 
can be transmitted. 

The MSG 10 or equivalently a Bearer Independent Gall Control (BIGG) 
node has the capability to separate the ISUP signal into a Gall Control (CC) 
portion and a Bearer Control (BG) portion where the call control portion of ISUP 

30 carries the initial address message (I AM). 

According to the present invention MS 4 regularly transmits to its serving 
MSG 10, via a message, such as a location update message or any other existing 
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or new message, a list of operating capabilities.applicable to MS 4 which is 
subsequently stored in the VLR 12 associated with that MSG. The list of 
operating capabilities may be updated at predetermined times for example on 
polling by the serving MSG 10 or when the mobile station 4 for example changes 
5 its location area say from LAI to LA2. Alternatively a special procedure may be 
set up between the MS 4 and the MSG 10A/LR 12 to update the capabilities. The 
updated list of operating capabilities is then subsequently stored in the VLR 12 
associated with MSG 10, By doing this, negotiation is handled between the MSG 
10 and the MSG 29 as to which is a compatible operating capability on which both 

10 mobile stations 28 and 4 can communicate. The controlling MSGs of MS 4 and 
MS 28 know the operating capability options that each MS can support and the 
MSCs handle the negotiation on behalf of the MSs, Equivalently, the MS 28 has 
a list of operating capabilities stored in VLR 31 which it can use. In so doing, this 
creates less signalling at call set-up for example between the MS 4 and the MSG 

15 10 and between the MS 28 and MSG 29. In practice when a MS 4 requires to 
initiate a call the MSG 10 will automatically select an operating capability from 
the list of operating capabilities stored in the VLR 12 and then the subsequent 
negotiation takes place between the MSG 10 and the MSG 29. TTie updated list 
of operating capabilities may be in order of priority so that if the most preferred 

20 operating capability cannot be negotiated then the next most preferred operating 
capability is attempted for compatibilrty. 

The I AM originating from the sen/ing MSG 10 of MS 4, includes the list of 
operating capabilities that the originating MS 4 prefers to use and once an 
operating capability is agreed by the BIGG node 29 serving the receiving or 

25 destination MS 28, then the receiving MS 28 will answer by node 29 confirming a 
selected operating capability to use. 

If the MS 4 crosses over into a further location area LA3 then the VLR 22 
associated with the MSG 20 which oversees BSG 24 which in turn oversees LA3 
will be updated with the new temporary records of MS 4 as well as HLR 18. 

30 Gonsequently any negotiation that is to take place on initiation from a call from a 
mobile station 4 while it is in the location area LA3 is done through the VLR 22 



and the VLR 31 of the terminating subscriber as the new VLR 22 will have the 
updated list of operating capabilities. 

An example of signalling that takes place between mobile stations during 
call set-up is shown in Figure 2. MS 4 in PLMN 2 initiates a call set-up_me3sage 
5 at 40. This is received at the serving MSG 10 wherein an Initial Address 
Message (I AM) is transmitted by way of example over the core network 16 to the 
MSG 29 serving the terminating subscriber's MS 28. Signalling of the lAM is 
shown at 42. The lAM contains a list of operating capabilities, which may be 
prioritised, on which the MS 4 can transmit. The set-up message 44 is used for 

10 signalling between the MSG 29 of the terminating subscriber and MS 28. MS 28 
then , through its serving MSG 29, responds by MSG 29 negotiating or providing 
a list of operating capabilities on which MS 28 can transmit to the MSG 10 at step 
46, An update may be transmitted at various times or instances from MS 28 to 
VLR 31 at 45. Negotiation then takes place at 47 between the MSG 10 and the 

15 MSG 29. Once agreement is reached on which operating capability is to be used 
between the mobile stations 4 and 28, at 48. a ringing signal is initiated and an 
alert message is sent at 50 and then the MSG 29 serving MS 28 sends an 
address complete message at 52 to the MSG 10. The MSG 29 also sends a call 
progress message at 56 in response to receiving the alert message. On receipt 

20 of this message, an ALERT message is sent at 54 to MS 4 which responds by 
generating a ringing tone. 

If the subscriber of MS 28 answers, that terminal sends a connect 
message at 58 which in turn is acknowledged by its serving MSG which fonvards 
on an answer message at 60 to the MSG 10 which in turn sends a connect 

25 message 62 to MS 4. Gonversation can then take place between the two mobile 
subscribers at 64, 

It is to be understood that» although this embodiment has been described 
in relation to a GSM network, the invention equally applies to third generation 
PLMN networks and other second generation PLMNs including PDG, D-AMPS, 
30 UMTS, GDMAOne and GDMA2000, having similar architectures. In the 30 
networks negotiations with respect to operating capabilities, such as codecs may 
be done by nodes in the core networks such as a public switched networi<. 



Furthermore, the MS 28 in PLMN 30 may suitably be replaced by a network node 
either located in the fixed PSTN/ISDN network 16 or in the same PLMN 30. Thus 
such capability negotiation may take place between mobile stations in the same 
mobile network. 
5 SECOND EMBODIMENT 

In accordance with a second embodiment of the present invention, using 
the telecommunication system of Figure 1, there is shown a network element, 
hereinafter referred to as an originating mobile station 4 located in a first PLMN 2 
which mobile station 4 is controlled by Base Station Controller or BSC 6. A 

10 Mobile Switching Centre (MSG) 10 directly controls or is linked to the BSC 8 and 
has an associated storage means in the form of a VLR 12. A GMSC 14 provides 
an interface between other networks such as a PSTN or ISDN 16. The GMSC 14 
is directly linked to the MSC 10 and a further MSG 20 which has an associated 
VLR 22. Each of the VLRs store details of mobile subscribers and their mobile 

15 units that are temporarily located within the serving area of the associated MSC. 
A further storage means 18 in the form of a Home Location Register (HLR) 
provides permanent storage of subscriber details and keeps continuous track of 
the location of a subscriber whether that subscriber is in an MSC sen/ice area or 
in a different PLMN. This information is used by the GMSC 14 when receiving a 

20 call from another network. 

When the mobile station 4 wishes to initiate a communication or a call with 
a mobile station, hereinafter referred to as a destination mobile station, MS 28 
located in a further PLMN 30, a list of operating capabilities of originating MS 4 is 
already stored in the VLR 12 associated with the MSC 10 serving MS 4. The 

25 destination mobile station MS 28 is sen/iced by base station controller BSC 27 
which in turn is linked to and controlled by MSC 29. Associated with the MSC 29 
is a storage means in the form of a VLR 31 which stores a list of operating 
capabilities of MS 28. The MSC 29 is linked directly to a GMSC 32 which in turn 
is linked to a further network such as the PSTN/ISDN 16. A set-up message is 

30 transmitted from MS 4 to the MSC 10. Thereafter an Initial Address Message 
(I AM) is sent from the MSC 10 to the GMSC 32 which may traverse other nodes 
such as the GMSC 14 and the fixed network 16, Included in this message are the 
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operating capabilities, including, for example, Ihe list of codecs that the MS 4 can 
use. At this stage on receipt by the GMSC 32 of the lAM from MSG 10, the 
GMSC 32 will send an information retrieval message in the form of a routing 
information retrieval signal to the MSG 29/VLH 31 requesting identification of the 

5 destination mobile station by the MSISDN or IMSI, in which case the MSG 
29/VLR 31 will respond by sending the Mobile Subscriber Roaming Number 
(MSRN). This is sent back to the GMSG 32 for call routing purposes and a list of 
supported operating capabilities of the MS 28 is retumed to the GMSG 32. The 
GMSG 32 is then in a position to select a codec or other operating capabilities for 

10 use and compatibility between the originating MS 4 and the destination MS 28. A 
further Initial Address Message or (lAM) is sent from the GMSC 32 to the MSG 29 
including the selected codec whereupon a call is set up between the destination 
MS 28 and the originating MS 4. The list of supported operating capabilities, 
including codecs, by MS 28 is initially obtained from the VLR 31 for use in the 

1 5 return routing information retrieval message from the MSG 29 to the GMSG 32, 

The MSG 10 or equivalently a BIGG node has capability to separate an 
ISDN user part (ISUP) signal into a Gall Gontrol (CC) portion and a Bearer 
Control (BG) portion to where the Gall Gontrol {CC) portion of the ISUP carries 
the initial address message lAM. By separating out the CC and BC portions via 

20 ISUP, the BG portion can allow the transmission at non-PGM levels particularly 
across the fixed network 16 which generally operates at 64 kbit/s. For example, 
channels only require 8 kbrt/s or 16 kbit/s can be used so that when the MS 4 
communicates with the MS 28, the selected codec may reflect the transmission at 
non-PGM levels such as 13 kbit/s for example, 

25 Referring to Figure 3, MS 4 in the originating PLMN 2 sets up the call 

through the set-up signal 34 which is received by the MSG 10. From there the 
MSG 10 sends an 1AM 36 with a list of the operating capabilities of the MS 4, 
which may for example contain a list of codecs X» Y, Z that the MS 4 may use. 
This is transmitted to the GMSC 32, which by way of example is transmitted over 

30 a core network 16. The GMSC 32 then sends the routing information retrieval 
message 38 to the MSG 29A/LR 31 and when that signal is received a signal is 
retumed to the GMSG 32 including the list of supported codecs and other 



operating capabilities of MS 28. In this particular example these supported 
codecs are identified as X. Y and W. The GMSC 32 then selects an appropriate 
codec, in this example X, for use by both MS 4 and MS 28 and forwards an lAM 
44 to the MSG 29 including the listed codec X and from there a set-up signal 42 is 
5 transmitted from the MSG 29 to the MS 28. At the same time the retrieval 
message 38 is being sent to the MSG 29, a call processing signal 46 is sent from 
the MSG 10 to the MS 4 so as to inform the MS 4 of progress of the call. A 
message 48, in the form of an application transport message (APM). containing 
the selected codec X is transmitted from GMSG 32 to the MSG 10 which in turn 

10 transmits a further progress call 50 to the MS 4 containing the selected codec X 
in this case. Radio Access Bearer (RAB) channels are then set up between the 
mobile stations and their respective MSGs at steps 52 and 54 respectively. An 
alert signal 56 is then sent from the destination MS 28 to the originating MS 4 as 
an in-band tone. On receipt of the alert message, the MS 4 responds by 

15 generating a ringing tone and if the subscriber of mobile station 28 answers, that 
MS sends a connect message at 58 to the MSG 29. The connection is then 
acknowledged by the MSG 29 in a return signal 60 to the MS 28 and then the 
MSG 29 forwards an answer message 62 to the GMSC 32 which is then 
fonvarded at 64 on to the MSG 10. A connect message 66 is then transmitted 

20 from the MSG 10 to the MS unit 4 and connection is acknowledged by the MS 4 
in a signal 68 back to the MSG 10. Thereafter conversation can then take place 
between the two mobile subscribers. 

With reference to Figure 4 the routing information retrieval message is sent 
by the GMSC 32 to the Home Location Register (HLR) 33 as a signal 70. This 

25 signal is sent using the Mobile Application Part (MAP) protocol and contains 
information requesting the identity of the mobile subscriber 28, such as the 
MSISDN or IMSI, from the HLR 33. The HLR 33 then fonwards on a signal 72 
using MAP to the visited network, in this case MSG 29 and VLR 31 of the MS 28. 
The signal 72 includes the request for the MS 28 to provide a roaming number or 

30 IMSI (International Mobile Subscriber Identity). Once received by the MSG 29 it 
responds with a signal 74 containing an acknowledgement of the signal 72 and 
transmits the mobile subscriber roaming number applicable to the MS 28 together 
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with a list of operating capabilities, including a list of codecs, to be used by \he 
MS 28. This list is retrieved from the VLR 31. That gets transmitted to the HLR 
33 which in turn fonwards a signal 76 to the GMSC 32 containing the routing 
information acknowledgement and the MSRN and the list of operating capabilities 
5 of the mobile station 28, 

It will be appreciated that the list of operating capabilities included in the 
lAM 36 may be incorporated in the MAP message 70 sent from the GMSC 32 to 
the HLR 33, and then in the MAP message 72 from the HLR 33 to the MSG 
29A/LR 31- The selected operating capability may then be returned to the 

10 GMSC 32 from the MSG 29/VLR 31 via MAP messages 74 and 76. In this case, 
codec selection takes place in the MSG 29A/LR 31 . 

Although this particular embodiment has been described with respect to a 
GSM network, the invention equally applies to third generation PLMN networks 
and other second generation PLMN networks, having similar architectures. 

15 Furthermore the telecommunications network node in this preferred embodiment 
has been identified as GMSC 32. It may equally be a further GMSC in the 
network identified as the home network of the destination mobile station MS 28. 
Alternatively it may be any other node in either a PLMN or a node located in the 
fixed network 16. Furthermore the call may not necessarily be established across 

20 a fixed network 16 but may be from one mobile network to another mobile 
network or the originating mobile station and destination mobile station may be 
located within the same PLMN. 

With the foregoing description in mind, it is to be appreciated that the 
speed and efficiency at which operating capabilities, such as codecs and security 

25 algorithms, may be substantially accelerated from mobile terminated calls where 
a list of operating capabilities of the mobile station are stored at a selected 
telecommunications node such that the requirement for negotiating operating 
capabilities out of band towards the terminating mobile station is substantially 
reduced or not needed at all. Furthermore the GMSC serving the originating 

30 mobile station may have forwarded to it a list of operating capabilities of the 
originating mobile station or network element which is sent from the designated 
VLR associated with the originating mobile station or network element. 
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It will also be appreciated that various modifications and alterations may be 
mad© to the preferred embodiments above, without departing from the scope and 
spirit of the present invention. 
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1. A method of communicating in a telecommunication system including at 
least one mobile station, the method including the step of: 

providing operating capabilities of the mobile station at a node associated 
with the mobile station wherein the node is upstream in a communication path 
from the mobile station. 

2. A method as claimed in claim 1, wherein the step of providing includes; 
transmitting a list of operating capabilities from the mobile station to the node via 
a message. 

3- A method as claimed in claim 2, wherein the message is a location update 
message, 

4. A method as claimed in claim 1 , wherein the step of providing includes 
storing the operating capabilities at the node. 

5. A method as claimed in claim 1 , further including the step of: 
negotiating operating capabilities between the mobile station and a 

telecommunication element. 

6. A method as claimed in claim 5. wherein the step of negotiating includes: 
comparing the operating capabilities stored at the node associated with the 

mobile station with operating capabilities stored at a node associated with the 
telecommunication element. 

7. A method as claimed in claim 6, wherein the step of negotiating further 
includes: 

selecting operating capabilities based on operating capabilities that are 
stored in common by both nodes. 
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8. A method as ctaimed in claim 1 , wherein the operating capabilities include 
codecs. 

9. A method as claimed in claim 1, wherein the operating capabilities include 
security algorithms, 

10. A method as claimed in claim 5, wherein the telecommur^ication element is 
any one of a mobile station, a terminal device or a node, 

11. A method as claimed in claim 1 , wherein the node associated with the 
mobile station is any one of a MSG, a VLR, a HLR or a GMSC. 

12. A method as claimed in claim 5. wherein the node associated with the 
telecommunication element is a MSG, a VLR, a HLR or a GMSG. 

13- A method of negotiating operating capabilities between a mobile station in 
a mobile telecommunications network and a network node, wherein said mobile 
telecommunications network includes a storage means associated with a 
switching centre serving said mobile station; 
the method including the step of: 

transmitting a list of one or more operating capabilities from said mobile 
station to the switching centre for storage in said storage means as part of a non- 
call based signal. 

14, A method of providing operating capabilities of a mobile station at a 
telecommunications network node to a telecommunications element during a call 
set-up procedure between the mobile station and said telecommunications 
element, and wherein said telecommunications element transmits to the 
telecommunications network node a list of operating capabilities of the 
telecommunications element as part of the call set-up procedure, the method 
including the steps of: 



17 



transmitting a list of operating capabilities of said mobile station from a 
switching centre serving said mobife station to said telecommunication network 
node; 

providing said list of operating capabilities at said telecommunications 
network node; 

such that on initiation of a communication from said network element to 
said mobile station, said telecommunications network node internally selects one 
or more operating capabilities common to both the mobile station and the network 
element, 

15. A telecommunication system including at least one mobile station and at 
least one node associated with the mobile station, the node including means for 
providing operating capabilities of the mobile station wherein the node is 
upstream in a communication path from the mobile station. 

16. A system as claimed in claim 15, wherein the mobile station transmits a list 
of operating capabilities to the node via a message. 

17. A system as claimed in claim 16, wherein the message is a non-call based 
message 

1 8. A system as claimed in claim 17, wherein the message is a location update 
message. 

19. A system as claimed in claim 15, wherein the node includes storage 
means tor storing the operating capabilities. 

20. A system as claimed in claim 16, wherein the node includes storage 
means for storing the operating capabilities. 
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21. A system as claimed in claim 17, wherein the node includes storage 
means for storing the operating capabilities. 

22. A system as claimed in claim 18, wherein the node includes storage 
means for storing the operating capabilities. 

j 

23. A system as claimed in claim 15, further including a telecommunication 
element and a node associated with the element wherein the mobile station and 
the element negotiate operating capabilities based on operating capabilities 
stored at respective nodes. 

24. A system as claimed in claim 16, further including a telecommunication 
element and a node associated with the element wherein the mobile station and 
the element negotiate operating capabilities based on operating capabitities 
stored at respective nodes. 

25. A system as claimed in claim 17, further including a telecommunication 
element and a node associated with the element wherein the mobile station and 
the element negotiate operating capabilities based on operating capabilities 
stored at respective nodes. 

26. A system as claimed in claim 18, further including a telecommunication 
element and a node associated with the element wherein the mobile station and 
the element negotiate operating capabilities based on operating capabilities 
stored at respective nodes. 

27. A system as claimed in claim 23 or 24, wherein the operating capabilities 
include codecs. 

28. A system as claimed in claim 25 or 26, wherein the operating capabilities 
include codecs. 
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29. A system as claimed in claim 23 or 24, wherein the operating capabilities 
include security algorithms. 

30. A system as claimed in claim 25 or 26, wherein the operating capabilities 
include security algorithms. 

31. A system as claimed in claim 23 or 24 wherein the telecommunication 
element is any one of a mobile station, a terminal device or a node. 

32. A system as claimed in claim 25 or 26, wherein the telecommunication 
element is any one of a mobile station, a terminal device or a node. 

33. A system as claimed in claim 13 or 14, wherein the node associated with 
the mobile station is any one of a MSG, a VLR, a HLR or a GMSC. 

34. A system as claimed in claim 15, wherein the node associated with the 
mobile station is any one of a MSG, a VLR, a HLR or a GMSC. 

35. A system as claimed in claim 23 or 24, wherein the node associated with 
the telecommunications element is any one of a MSG, a VLR, a HLR or a GMSC. 

36. A system as claimed in claim 25 or 26, wherein the node associated with 
the telecommunications element is any one of a MSG, a VLR. a HLR or a GMSC. 
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ABSTRACT 

The present invention relates to a system and method of communicating 
operating capabilities in a telecommunication network or networks. The present 
invention stems from the realisation that mobile telecommunication network 
resources can be utilised with greater efficiency by maintaining mobile station 
attributes or operating capabilities at a network node associated with the mobile 
station. Preferably, the network node is a Visitor Location Register VLR. 
Additionally, the network node may be a Home Location Register HLR, a Mobile 
Swrtching Centre MSC or a Gateway Mobile Switching Centre GMSC. In 
particular, the Invention may provide the creation of a list of operating capabilities 
at a network node upstream from the mobile station. Having done this, a 
comparison of this list with another list received from a remote telecommunication 
element to negotiate operating capabilities at a call set up is achieved without 
involving communication resources between the mobile station and the network 
node. 
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PATENT APPLICATION 
DOCKET NO.: 27795-00018 
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RULES 63 AND 67 (37 C.F.R. 1.63 and 1.67) 
DECLARATION AND POWER OF ATTORNEY 

FOR UTILITY/DESIGN/CIP/PCT NATIONAL APPLICATIONS 
As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; and 

I beheve that I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: A SYSTEM AND METHOD OF COMMUNICATING 
OPERATING CAPABILITIES IN A TELECOMMUNICATION NETWORK the specification of 
which: (mark only one) 

X (a) is attached hereto. 

_ (b) was filed on 21 Mv 2000 as Application Serial No. and was 

amended on (if applicable) 

_ (c) was filed as PCT International Application No. PCT/ on and was 

amended on (if applicable). 

_ (d) wasfiledon_ as Application Serial No. _ and was issued a Notice of Allowance 
on . 

_ (e) was filed o n 21 Julv20Q0 and bearing attorney docket number 27795-00018. 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims as amended by any amendment referred to above or as allowed as indicated above. 

I acknowledge the duty to disclose all information known to me to be material to the patentability of 
this application as defined in 37 CFR § 1 .56. If this is a continuation-in-part (CIP) application, insofar as the 
subject matter of each of the claims of this apphcation is not disclosed m the prior United States appUcation 
in themanner provided bythe first paragraphof35 U.S.C. § 1 12, 1 acknowledge the duty to disclose to the 
Office all informationknownto me to be material to patentability of the application as defined m 37 CFR § 
1 .56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application. 

Iherebyclaimforeign priority benefits under 35U.S.C. § 1 19/365 ofany foreign appUcation(s) for 
patent or inventor's certificate listed below and have also identified below any foreign apphcation for patent 
or inventor's certificate filed by me or my assignee disclosing the subject matter claimed in this appUcation and 
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having a filing date ( 1 ) before that of the appUcation on which my priority is claimed or, (2) if no priority is 
claimed, before the filing date of this application: 



PRIOR FOREIGN PATENTS 

Number Country 
PQ1783 Australia 
PQ1942 Australia 



Date first laid- 
Month/Dav/Year open or 
Filed Published 

22 July 1999 

30 July 1999 



Date 

patented or Prioity Claimed 
Granted Yes No 

X 

X 



I hereby claim ttie benefit under 3 5 U.S.C. § 1 20/365 of any United States application(s) listed below 
and PCT international applications listed above or below: 



PRIOR U.S. OR PCX APPLICATIONS 



Application No. (series code/serial no.) Month/Day A^ear Filed Statusf pending, abandoned, patented) 



NONE 



I hereby appoint: 



TIMOTHY G. ACKERMANN, Reg. No. 
44,493 

THOMAS E. ANDERSON, Reg. No. 37,063 
BENJAMIN J. BAI, Reg. No. 43,481 
MICHAEL J. BLANKSTEIN, Reg. No. 
37,097 

MARY JO BOLDINGH, Reg. No. 34,713 
MARGARET A. BOULWARE, Reg. No. 
28,708 

ARTHUR J. BRADY, Reg. No. 42,356 
MATTHEW O. BRADY, Reg. No. 44,554 
DANIEL J. BURNHAM, Reg. No. 39,618 
THOMAS L. CANTRELL, Reg. No. 20,849 
RONALD B. COOLLEY, Reg. No. 27,187 
THOMAS L. CRISMAN, Reg. No. 24,846 
STUART D, DWORK, Reg. No. 31,103 
WILLIAM F. ESSER, Reg. No. 38,053 
ROGER J. FRENCH, Reg. No. 27,786 
JANET M. GARETTO, Reg. No. 42,568 
JOHN C. GATZ, Reg. No. 41,774 



RUSSELL J. GENET, Reg. No. 42,571 

J. KEVIN GRAY, Reg. No. 37,141 

STEVEN R. GREENFIELD, Reg. No. 38,166 

J. PAT HEPTIG, Reg. No. 40,643 

SHARON A. ISRAEL, Reg. No. 41,867 

JOHN R. KIRK JR., Reg. No. 24,477 

PAUL R. KITCH, Reg. No. 38,206 

TIMOTHY M. KOWALSKI, Reg. No. 44,192 

HSESf-WEI LUANG, Reg. No. 44,213 

JAMES F. LEA ffl, Reg. No. 41,143 

ROBERT W. MASON, Reg. No. 42,848 

ROGER L. MAXWELL, Reg. No. 31,855 

ROBERT A. McFALL, Reg. No. 28,968 

STEVEN T. McDONALD, Reg. No. 45,999 

LISA H. MEYERHOFF, Reg. No. 36,869 

STANLEY R. MOORE, Reg. No. 26,958 

RICHARD J. MOURA, Reg. No. 34,883 

MARK V. MULLER, Reg. No. 37,509 

P. WESTON MUSSELMAN JR. Reg No. 31,644 



DANIEL G. NGUYEN, Reg. No. 42,933 
SPENCER C. PATTERSON, Reg. No. 43,849 
RUSSELL N. RIPPAMONTI, Reg. No. 39,521 
STEPHEN G. RUDISILL,, Reg. No. 20,087 
HOLLY L. RUDNICK, Reg. No. 43,065 
J.L. JENNIE SALAZAR, Reg. No. 45,065 
KEITH W. SAUNDERS, Reg, No. 41,462 
JERRY R. SELINGER, Reg. No. 26,582 
GARYB. SOLOMON, Reg. No. 44,347 
WAYNE O. STACY, Reg. No. 45,125 
STEVE Z. SZCZEPANSKI, Reg. No. 27,957 
ANDRE M. SZUWALSKI, Reg. No. 35,701 
ALAN R. THIELE, Reg. No. 30,694 
TAMSEN VALOIR, Reg. No. 41,417 
RAYMOND VAN DYKE, Reg. No. 34,746 
BIQAND. WALKER, Reg. No. 37,751 
GERALD T. WELCH, Reg. No. 30,332 
HAROLD N. WELLS, Reg. No. 26,044 
WILLL\M D. WIESE, Reg. No. 45,217 



all of the firm of JENKENS & GILCHRIST, a Professional Corporation, 1445 Ross Avenue, Suite 
3200, Dallas, Texas 75202-2799, as my attorneys and/or agents, with full power of substitution and 
revocation, to prosecute this application, provisionals thereof, continuations, continuations-in-part, divisional, 
appeals, reissues, substitutions, and extensions thereof and to transact all business in the United States Patent 
and Trademark Office connected therewith, to appoint any individuals under an associate power of attorney 
and to file and prosecute any international patent application filed thereon before any international authorities, 
and I hereby authorize them to act and rely on instructions from and communicate directly with the 
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person/assignee/attomey/firnVorganization who/which first sent this case to them and by whom/which I hereby 
declare that I have consented after full disclosure to be represented unless/until I instruct them in writing to the 
contrary. 

Please address all correspondence and direct all telephone calls to: 

Stanley R, Moore, Esq. 
Jenkens & Gilchrist, P.C. 
1445 Ross Avenue, Suite 3200 
Dallas, Texas 75202-2799 
214/855-4500 
214/855-4300 (fax) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1 00 1 of Title 1 8 of the United States Code, and tiiat such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 
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